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^3His>7l *m afl^ofl ti^ *lff-l- ^ aJtV £-.£ = *H ^*>^ 

^ ^-f-^: DCVG ^ ^*>7l ^^r DCVG SJW*1, # 

71 DCVG ^ #7l Ml 3#*Hr ^ #71 Ais 3*^3. 

^ ^-7] ^ 4^*H ^*>7] ^tb ^^Hf* If^Sj , #7l # 

71 *1JL #7] DCVG ^ ^H4*Rr ^1H^, ^"71 

^^^•71 *|X|» <g^wHr ^Jf^, #7} Aljr ^Al^l # 

7] ^ Al^S 7-1 ^Sf, #71 71 7^^ #71 ^ -g^SHf 

^-^Jf^, #71 ^IJl ^Hl^l #71 ^ *\3L$H- #71 £4^41 ^ ^ 

^#3W*Hr ^^^01^ #71 71H^ #71 <3^€ 

#71 4i^3l xl^Hl rcj-e)- #7l DCVG ^11^1 ^Hl, 7^#, ^ ^ c]^«M* ^1 
<>|*Kr ^-i: ^ DCVG #*1. 

5. 2 



17-4 



^^20030026554 #^ 2003/7/7 

r^jao]*] bJ-^ ^1{DCVG measuring apparatus} 

il^r DCVG ^ «fl^r ^ ^SHM -M^*>7] W 5^. 

JE3£r 4^1 ttj-^ %^(20)5l S^ofl. 

£4^ ^^-(20)^ s^cj) ^ DCVG ^ ^3fS ^-^^ 

S5^ ^^-(30)^ is^ofl ^ DCVG €^^1 ^^tlr ^ 

<6> ^. ^&°] ufl^ Wfl^ a)^. ^#*L» 3 

^ "<Hi(DC Voltage Gradient; DCVGH ^ ^ Us. 3# ^^r* £-^*H ^ 
#5Ho]-6:>7l ^tb DCVG ^ 
<7> nfl^ yfl^-o) ij^. §^ ^ o_5.#| 7>^- ^^£7} ^cfJl <£3}^1 DCVG^ 
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*l*}o} t 6 H^ a ^ d 14. ^9, DCVG* ^Itt # 

^-g- ^^-7l» M(on, off)^^i A ^lt4. 
<8> DCVG ^-^-S ^lS-fe- ^S. *UHl 7)^7} (Electric- Pen 

Recorder: EPR)7> A}-g-sH EPR-& ^>-§-*>«^ -§-*] $H <2^r3 

o>^-szl ^Bfls. 7l^>^ ^o]^ ^eflofl^ °1» oi-g.*H ^^tb ifl-8- 

cfAl ApHH ^SM: ^-sHr ^ns. ^<£°] #t}.. 

o> 2)^ofi^ epr^- ^>-g-^m 3 ol^^flS. ct^llW & 

* t^#e]H*H= ^17> 7flt£|51feci o)^ LCD 

A>-g-^>s.s. <$_^°A 3*13) ^ ^ «r^€ ¥ 

3€ ^EflS 5.Al*H ^W^r €-*03°l 

<10> g-^g-fr ^4^71 ^*fl ^-9.^1, £ ^ 

£ nfl^ ufl^a) DCVG ^d^ A Jlt °1# ^^H^H ^3. < S^^ < ?1 

#3 ^:3L# S^l^H # DCVG ^ afl^SHr 

<n> 3E^r, s.^^ li^HH £^ 

-£-.2-=*)-^ ^^r^i 3#€ DCVG ^ ^Jlt ^^>7l ^ 
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& DCVG &<>H. ^-71 DCVG ^ ^-71 Wg-fr ^f-*fl 3#«Hr AiJ: 

^7i ^-71 ^ &q-z\-7] w wf-* 

S"£*K3, #7l ^§HRr: ^7) ajjt #7l DCVG -tlJll- ^4l*Kr *)] 

^""M", ^7] ^^Sj tg^^-71 W ^Ajl- <a^-*Mh ^71 

^IJ: ^*fl ^"71 AljL» *)#*}-±f 7]#Jf ^71 T^Jfof] 7)#^ 

>3-7l ^ AIS» £-^*Hr ^"71 ^ ^Hl^ ^«fl ^-71 ^ AlJl 

<H-ffe- ^"71 ^Jf3. ^7] ^fil *1*H ^ #71 DCVG ^ W 7-1 

£ 3^MM* *0<H«Hr ^$<LS- m=r DCVG ^ afl^t}-. 

ath -#7] iHtj^^ ^ ia^l PDA<>H , #7] #7] ^ 

«_i=, 2jl £±r ^ ^iBl^ol^s. ^ ^a]^ ^ s^o S ^rf. 

Stb, ^7] ^ ^JIS] £-4} o_ #71 7^^-ofl 7^^ Als^ 37] # A]^>ofl 

^ ^-^ojg. ^-go,^ ^5^, #7] ^#3H^ Aj- 7l ^ £^ Alj:» 

#7} WJffe #7) ^ Tj^-i- ^ oj^ #3^f» n] £^-*Hr ^-fr 

*Hr DCVG-CIPS 3-§- «M ^ ^-a] . 

-f-S, DCVG «<HH ^ *M afl^s] ^^ofl tflSfl JEM: € 

^Htt DCVG U-^^IJ Sl^r £#Jf ^ oj) 7 > £Al£)ol o^rf. DCVG 

"cH^ 3ff-« aB^(301)ofl ol 7 }3}53* ^ w]]^(301) ^^o)] ufEj-Uf^ ^oj- 
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3*M- ^«Hr t&UiLiM, 27fl3] 7l^^q-(302) 

* «M(301)3 2)^1- ^ ^= l-2m ^5L o]^X\^ ^ 7 ^ ^ €^*V 

, ^ *1S^(306)£] ^^-^(303)1- °l-g-*}<^ ^SHr «<HHi=K o] nfl Hfl 

^ #^*}» i^^H ^#3*}* ^§^l=h (bW «}£)- go) 

7># \£4 3)^- ^^-S. ^^^^.S^ 2}-^ ^ol] 3. 

^■«fl7> ^^711 ^t}. t^^ t 2 7fl^1 7)^^^-(302)^r A]~g-*}c3 ^a^(306)^)^ ufl^- 

^7> ^#o] O}^ Xl^o) 2)^- o. 

<18> ¥ ^*}*\M 4^ DCVG W l-^-S.7> £Als)<^ ^cf. £201] 4 = 

^ ^ ^l(l)^ Ajs ^#^-(i0)Sf 1-^(20)5. BHiHf(20)fe 
<H^-(201), ^^-(202), ^^(203), £-^(204) ^ ^#3H^-(205)S. 

^S, -tlS ^#-^-(10)^ lNHf(20)^ ^1 21^ ^1 Sl^sfM^l- ^ 

4. 

<19> Aijr 3*^(10)-^ ^-g-* J§-n DCVG ^ -tlS* ^#^JZ, o] DCVG *m Alj: 
^ ^ ^ A/D s^g* 7^ ^IH«-(201)S ^€4. <3^(202)fe ^-^-(20)^ 

(10)7} DCVG ^d^t *r SZ^L, ^#*}fe w}<4 ^o] <y^j=L 

(202)1- ^--Sfl DCVG ^ t^-s^o] ^ea^- ^ o|cf. 
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<20> ^^(203)^ *lH-*f(20lHH ^Al^- DCVG ^ <&£^ a]^] n}^ ^HlS 

^^(205)^ ^^(204H1 *\^5\o] SX^r DCVG ^ ^-^Kr^l, 
«<H 0^ DCVG ^ 41JL-I- A^oj] nj-ef DCVG ^ 

^1-^(202)^^ ^Aji£ DCVG ^ ^l5L» ^i^Bflol^ji ^«. ( 205)ofl S)*fl $^43 
DCVG ^ ^^#3flol^ ( ^^o.s.fe ^V^o.S. DCVG ^ -SJL^ 37 1» 

<2i> ^^-(20)^1^ ^ ^s)^ ^3 

^4* «>s = ^3. ^9 *r 91^ $£4. 

<22> S3oflfe #^(20)^ 5p?H7> £Als)o^ £rf. f-4§Hf(20)¥ 3*] a 3?} og^ «j. 
7fl*l ^tfl-g- ^7](Personal Digital Assistant: PDA)* ol|fH, ^MS^ A«8«l 

¥#-°-S.*l 5LS]2= I7fl* A-]Aj-«.(203)ofl ^ ojrj. b^^^ *f-S^ 3. 

S3!i=3^(AiAM tflolE-l* A}?}6\] ttfe)- O.S iL^r 3^) A>o]fl- _£z]- 

^ ^ ZL2fl=# K^}^ <^^O.SAi O] cg^^- ipsig Tg-^-g- 7flA]^>7)] ^Cf. ^ 

* -M^Sf Bfl^» A^Efl^ <3*Mi}. 

<23> iLcf Aj-^^l- A <g^o^ '0N=0.0000'^- #-??-7> *S.jI ^o>^ 

- 3*1 *H, '0F=0.0000'^r tifl^ofl «J-a] ^=-7} Jl = a] ^o>^ £ 

^3M: 3*1*M 'DF=0.0000'£- -& a>o1^. o^nl^-cf. 
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B^^^l *DCVG Measure'^ ^*fl 31 ^ ^# D^^H JiL<^tf^ ^a]o] 

^, 'DCVG Trend' ^ ^ *>*lJL <>] *|#^ ^ HH^» D<3^] iL<*l^ 

cfe X*Hc]-. JE5tt "DCVG Measure' #3H*1^ ^^]» oj o_v) f £6 ^r 

'DCVG Trend' -M^o} s^oflS- SAl^Jl o^cf . 

'Pulse=0.4&0.2'^ #-fr* -2- = «S) ^ ^7H -§^7] 5)^ 

^ ^M* l^KH, ^ 0.4^ ^7)# ^ 0.2^ ^7]# S^^, A>-g-7> 

^tb €^ ^7]^ 0.4&0.2 ol^oflS 1.0&0.5, 2.0&1.0, 3.0&1.5, 4.0&2.0 

31, ^^-7] <£b)^bH S^Sfl ^ 7 }ofl 'Pulse'* ^-7lA]^cf. 

'Ready... '^r iHf^ ^«l7> a^J-^, ?^\ 7 ] ^ D<S^ 

t^ ^I 'Wait...'5Hr ^I^l^l^V M 'Processing...' °) Bfe *1H*17> 

71B)- cg^^ 'DCVG[X]'fe DCVG »^<L3. ^-r", i« ^l^WS 

•X~Y'» fe^ Y^Kwim^ ^ ^)o. s ^ ^l^^cf. afV, 

'Saved[0000]'^r ^MeH'TIK 1 * 'Parallel with Pipe[X axis]'^ 

DCVG v^SLS. *r^«Hr 34-, »M ^ ^S. ^-i- ^t}JL oj^-g- *\v) 

^ H o^^r «M4 ti}^^ 'Across Pipe'eHr 
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3^ 7]^ %jL 7M X^%-^d\S. #4. ol °<H^ 

T^^r H^Jf- + %6\x\E.3. t«4 o}A] <^^^ 

^ 7jsl^ ajdi 50m o)^o] s)^ ^o] ^o_dJ, 100m ?H BV^^-rf. o] 

<29> ^*Rr 5L4^ 'Option' ^^f» #«fl ^H^-(201)S 

DCVG ^IS^l ^71* ^ ^^-^ ^-£.5. ^ 7 ]<4 ^71^1 ^lcf. 

<30> ^%*Hr ^^-i: 7flAl^7l ^*fl £6^ D<8^-§- ^ = 51 £6^ A<3 

^ ^3 ^^e}. 
JL-B}-] 
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<32> SEth £ ^°fl 4^ PDA* ol-g-^ *tfl-§- ^R^-AS-^ ^€ ^ 
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1 3 7*8" 1] 

*m *m<$ ^ a** ^ *m ^ o^. f-^^^ wara^ * 

«fl 3*^. DCVG 4i5>« ^*>7] DCVG W 

#7l DCVG ^ #7l ^ 3#*Kr ^Is 3*^, 

#7l #s ^f^L^E] #7l ^ ^#*M ^^-7] $m ^Jf« 

#7l M^fe: 

#7} #Jl ^l^fiM^ #7l DCVG #J-« *Ml*Rr ^H^, 

#7l 41^. ^#^1 ^41 € #7l ^ #JL» *i#*Hr 

#7) *1#-M #71 ^ 41^S €^*Hr 

#71 Aljr ^Al«.ofl o^^fl #71 <fl^ #71 ^^-ofl oj^- jg.^ ^32f 

#71 ^H«-^ #71 <S^JL <a^€ #71 *)X\*\) #7l DCVG ^ # 

1^ ^41, ^ ^ c)i«M* >1H§>^ ^8-2-3. SRr DCVG #*1 . 

2] 

*llrM fcl^H, #71 M^fc e1*l ^3.31 ^fil PDA°H, #7l #Ji 
#71 aj^ IE^r ^1 ^lBlsllol^l- -§-*j| ^Al^ h.^o S ^ DCVG 

^ #*1 . 
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3] 

^ Al^>6fl 4^ d^#e|lol^ 3}^ <s}^ DCVG ^ #*]. 

• 4] 

DCVG ^ . 
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[SL 1) 




(b) 
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